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The figure illustrates the three pillars of
bioenergetics and its evolutionary history up to 
the present day. Biological energy conversion 
was born out of necessity imposed by the 2nd 
law of thermodynamics and Ludwig Boltzmann's 
statistical interpretation. For the task of absorbing 
order from the environment, life adopted the
specific strategy of chemiosmotic energy 
conversion based on electrochemical disequilibria 
as unraveled by Peter Mitchell. The present 
day diversity of bioenergetics unfolded over 
billions of years according to the principles of 
natural selection elaborated for the first time 
by Charles Darwin and more recently refined 
on the molecular level through notions such as 
gene duplication or lateral gene transfer. The 
image background represents a hydrothermal 
geyser field in Yellowstone National Park/USA 
(Photograph by Naomi Nitschke). 
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